IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Kazuhiko MATSUMURA et al. 

Serial No NEW . Attn: APPLICATION BRANCH 

Filed July 29, 2003 Attorney Docket No. 2003 1003A 

METHOD FOR PRODUCING AN OPTICALLY 
ACTIVE p-AMINO ACID 



CLAIM OF PRIORITY UNDER 35 USC 119 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicants in the above-entitled application hereby claim the date of priority under the 
International Convention of Japanese Patent Application No. 222149/2002, filed July 30, 2002, 
acknowledged in the Declaration of this application. 

A certified copy of said Japanese Patent Application is submitted herewith. 



Respectfully submitted, 
Kazuhiko MATSUMURA et al. 



By \j)o^cAuM\ 

Warren M. Cheek, JfT\ 
Registration No. 33,3W 
Attorney for Applicants 

WMC/dlk 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
July 29, 2003 



2oo3 -10O3A 

ei ^ m & n if 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m *z m 0 

Date of Application: 2 0 0 2$ 7 Jf 3 0 B 
ffi I # f 

Application Number: 2002-222149 

[ ST.10/C ]: [JP2002-222149] 
ffl Jfi A 

Applicant(s): *^#»X»«c^tt 



2003$ 61200 



^ W It S t 

Commissioner, 
Japan Patent Office 




ffilE## fflfiE^ 2003-3048747 



#2002-222149 

[*««'] mm 

[ia##] DT10J792 
mtZBl 7H30B 

m^m^m] co7B 53/00 

C07B 57/00 
C07B 57/365 

[ftmxti^m] #a£/ir*¥*rfmA«-TB4#i i# n#fiistti 

[Rife] 5S /Ml 

[ftmxte^m] #a£/riJR¥«ffijH A«-T B 4 # 1 1 -*§• H&##¥4X3g 

CRi&] mm pi* 

[**J*«] 000169466 

CIK8![#^J 100077012 

06-4796-1300 
[^m&m^] 066372 



ffl$E# 2003-3048747 



#2002—222149 
21.000R 

m« i 

[*M*£] l 
[&f£^fr:f£##J 0205037 



2 



ffiH4f 2003-3048747 



#2 002-222149 



[f»#5l 1 ] -J&:£ ( 1 ) 
[ftl] 

NH 2 - aX' 



(^tf», r 1 fc*r;i/3f;H£, g&r;^;^ i/fnr^^;H, ti^^nr 
tt^r;i/3^>>a> T^;i/^;b^-^^S, a&r^;!/*;!/:*-* s/g 

ff& t ;i/ * ^ s/ # i± r 9 ;i/ =¥■ 2/ # jv 
, m&T?A'*n'**i/£* 7'J-;i/tdri/& Si7'J-;i/^^i/a> 7^y 

itfcttti7^;ll:^b, X' fti&^l, aliOXttUif, R 
1 £R 2 &3VH£R 2 £R 3 fctfJg^bTat&^Sl/TV^TfcJ^. ) "T^Stl 




[ft 2] 




NH 2 - bX' 
0 



(2) 
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CSS*,' bttOXlil &5*U *tt^itSSrt?:^t, R 1 , R 2 , R 

m&m 6 ] *v 1 1 i ^©^»<©«#t?*)«i»*^ 5 &cta 

[0001] 

[0 0 0 2] 

©3fc^Att#©*&aiRWtC}6tr*^«|-r**eSJa;if*^e>*ir^S (Synlett, 1 
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993, 339) „ 2) (D^tbttt Enantioselective Synthesis of 0 -A 

mino Acids, Eusebio Juaristi^g, Wiley-VCH, New York& £lCfE^2 tlT 

[0 0 0 3] 

000, 348, 34) , ©j8- (T>>;i/T^y) - a, £ -^ffifnx^^SaffltaTO 

^&7kmitfcJ&lZ (WO 99/59721 ^<k#) , (DTetrahedron: A 

symmetry, 1991, 2, 543-^Tetrahedron Lett. 19, 1119 (1978)Mt^(CJ. Am. Ch 
em. Soc., 124,4952 (2002) iC|2«© /3 - (Ti/^T^^) ~a, 0 -^f&ftla: 
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£ LTfflV^ j8 -T ^ 7 - a, j8 -*l&*Dx;*^;i,3BK:7^;i/3^©««g&3* 

yt^m&tee-ys smmzmfe-tzm^ mmoytmmmt&m 

10-23128 6#^#g(C«, 217^ /S&ttS 2 -7x-;i/- 

2- (2' -^'j>^'jf» mM^XTfrmmfctommmttfcmfcBLfoK. 

U2-7i-;i/-2- (2' -t^y>^x;i/) Mx^fM^©iI^ 
Lfrb&#£>, LTJBV>£*lTV>&f&iE2 -7i-;V - 2 - (2' -fcT 

[0 0 0 4] 
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[0 0 0 5] 

[0 0 0 6] 

1 ) -j&5£ ( 1 ) 

[0 0 0 7] 

NH 2 - aX' 



0 




[0 0 0 8] 



(iS^. R 1 ltTJl*)lM, Wi&7Jl*Jl&s */?U7fr*r)Vm. WMf V DT 

3 r^jv*)v**zsm. mmr^^^ji^^iym, ry-M^M, 
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tf-jimzakis. R 3 «T;i/=rdpS/a, Ii7;vn^s>i, r^;i/^;i/^-^r^» 

1 i:R 2 fe^v^^iR 2 ^lR 3 i:^^•UT3»$:B^UT^^r*J:^ ^ , ) VMZtl 
Z^$yMZ*&7kmfcfcfalztt?zz£ZW$L£-tZ>> (2) 
[0 0 0 9] 
[ft 4] 

NH 2 - bX' 



0 




[0 0 10] 

(5£if, Mi0 3Gil *{i^*T'feSit&^U R 1 , R 2 , R 

o 

SI) JCfB«©Sa3t:£SL 

4) ^^JUftSliS&^TKaRffcMJKcD^TTff 5 i: &4#M£-tS l) ~3 

6) i#iii#^vi i ii©m«t^55) tcia«©i35t^*s a 
m. 

[0011] 
[|§^<Z)^(D^M] 
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[0 0 12] 



NH 2 - aX' 



R 




(1) 



[0 0 13] 

(5£cK R 1 , R 2 , R 3 , X' RTtateMmiimVo ) 
[0 0 14] 

[0 0 15] 

[ft 6] 



[0 0 16] 

(^tp, R 1 , R 2 , R 3 > X' , b&tf *ttt&ga£HE. ) 
ft. -JHsS (2) {CfcVNT, R 2 #zMdiry-0>»^Hu R 2 A^bT^^ 

[0 0 17] 

-Mj% (l) JgttF (2) ^cfev^T, R 1 , R 2 &tfR 3 T?^£;ft£«Jcov^ 
tf;bS, n-^;i/& 2-^;i/S, s e c-zf^-jvm. t e r t 



NH 2 « bX' 
0 
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^\^r^;i/S, 3-s\3ci/Jl^ t e r t - ^^ri/M, 2 - * ^-JVKy^-Jb^ 

3 - tm^y^-jim, A-^^)v^y^)vm, 5 -*7-jv<.>?-;i>m^tfmf 

^\^rS>;i/S> y? u^7?-)V, 2 n^>?-;i/fi, 3-*^;i/^n 

ttifttc 2 -^x^.;i/x^;i/^, l - fcf;i/S, 2-7 
x-;i/^n tf;pa> 3-7x-;^d^m, i-7i-^ff;H, 2-71 

3-7i-;i/7"fM, 4 - y aL-jvf^-jim. 
>^-;i/S> 2 -7i-;K>f 3 -^x— 4-71-M 
5-7iiM>fji/|, i-7x^;i/^^i/;H, 2-711M 

^PS/;i/^ 3-7i-;K^ri/M, 4 -7xn;i//xdf £/;i/g> 5-7i~;K 
;i/-2-^->S, lf^U^Vi, t 0 /^^^n;i/S, fh7tFn 
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-^utficism. n--?b*?sm. 2-*?-}i7b*^m. 

s e c-7b*i/m* tert-^Ki/S, n - Ky^fy** 2-** 
3 -*^;v7b*r*s. 2, 2 - ^;i/^n tf )l7f*r i^m. n- 
^sdr^yi'^-^^*, 2 - ^"f-)VKy^)h^^r^m. z - fr^y?- frit* i/m 

#ife>*i> ^^6Ulctt^>i/;i/^-^ri/^ 2-7i-;i/ih^i/I, l -7^- 
^yn^ 2 - ? ^-;v7ntf3ri/M. 3-7i-;^n^i/I, l- 
7i-;i/^N=3f i/S, 2 -7x-il/7 h^ri/S> 3 -7i-;i/^h^ri/a, 4- 

=^>», 3-7i-M>fM^ri/I, 4 -^oi^^/O^;!/^-^^^ 5- 
7i-;K>fM^ri'l, 1 -7x-;i/'/\^ri/;i/^-dri/^, 2 - ^ ol—JV^ 
i/)l**ci/m> Z - y — 4 - 7 3i-;is\*i/)V*3rZ/m 

^2-7(DT;i/^;i/^-^sy^;i/^-;i/S^#^f^ti, Mfl&imc&* K3^>*r;t/ 
n ;i/ x N dp # ;i/ - if e> ft -5 . 
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[0018] 

^M^t;^;^, i/^ DT;b^;i/*, y;m3f^s> ad^>i^, r^y 
mtfmf^ft&o 

i/?n7;^M, An^f>ft7;i/*M, 7;i/3^i/S, ^n>f>M 

T-mmzftfrrv -)vmtfm?t>ftz>o 

8if§i%illi: ITU ±IB5Sr#«**JMS©^«s < h% l 

a?ym^<DmmmT*mmzftt=.^mmmmmmtfmf*>ftz> a 

TJV^JVm. */V D7/l/=Sril/i, r;i/3^r^*, An^f>If, T^y^Xtt^ 
a^r^;i/^r;i/^-^ri/S^ itit ±fBT ^;i/3f ;i/^3f ^S<E>4>& < i:%l§ 

<Dykmm^-tf7)iir)im, t/^D7;K;n, /m3>f ^-fty;^;^, y;m3f 



1 0 
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II7V LTli, _tiE7U S/£©4>fc< f@tf>7K 

mm*tfT)v*)im. i/^nrms, Any>fbr;i/^;i^«> r^n^s/is 

[0019] 

AD^>JR^i:lttt, M*.tf:7v3RjrK Sil^, JUgM^. S^ilf 

yn,*i/>*?***/mz.LT it. mx \zmmwL i~z<DTfr*rvy 

/\U?>{kT)]s*r;vmilLT1 l Z. mX\Z±MY )\<*r ft mit^U Visit (iili 

7y*ft, jypHfc> J**ft*. ) stife^tS[i~6<z)/Nn>f>>fbr;i/ 

3 - ? n □ 7n t?;i/S, s-^d^^d^M 
, 3, 3, 3 - h u 7^nyn tf;i^g##tf £>*i£„ 

□ 7;i/*;i/£Sgl7'S y m<DfkfcMt. ltd ^f;i/7^;i, if;i/7^;i 
, ^n^i/7^;a, 7*f^7?;s, ^>?-;i/7^s> ^s/^r^ 
c73^y si7 ^ y a, ^f;i/r^;s, i;7"ntf;i/7^; 
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TfeU, r PROTECTIVE GROUPS IN ORGANIC SYNTHESIS Second Edition (J 

OHN WILEY & SONS, INC.) J iZT ^ J fiSi: LTfB*£*lT Vn£ =fe><Z)##tf e> 

a. * > ;i/ * * */ # )i#->im^ tf e> *i s . 

jm> t e r t -^/M-^rS/j&TI/JK— ;i/y * ^>^*^S/*^/JK— Jl 

[0 0 2 0] 

[0 0 2 1 ] 

-ttss (i) (2) ic&v%t, x' T'^stisititu mmm> mm 
m. wuuBWt. hvvuumm. bvy)i*uMm> wf-KWt 

, s^tfgft, =i/N#Bfc* vn>M. M5^> U^rflft, ^Jn-M 
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[0 0 2 2] 
(l) lcfcv>T, a(iOXIii^t. 
a = o©£;£, _tfB-flS^ (i) vmzftZ>x.i-$ ymit* (3) 

[0 0 2 3] 

lit 7.3 




[0 0 2 4] 

R 1 , R 2 ^t>*R 3 ligfffBi:|sIC 0 ) "C&SJiSx^^srTf&S. 
a = l®i:t, _fc!B-JK5£ (1) ■p*StlSit5>«tt, (4) 

[0 0 2 5] 
[ft 8 ] 
NH 2 • X' 



0 




[0 0 2 6] 

(5£rf», R X > R 2 > R 3 &tfX' ffirffi 4: H C . ) *«2 ftS x^h * 
[0 0 2 7] 

jitfymmmfo<DMi<bM£.i>Tte. mm. ^rizm-t^m^mvf^ti^. 
3 - r ^ j - vjvmtm. 

3-7^7-3 -7ii;br^ u;i/SSx^-;k 
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3 -7 5 7 ~ 3 -7i-;i/7{' 'j;i/i^nn>, 
3-757-3- (4-^n : &7ii;i/) r^u;Hftx^;i/, 
3-757-3 -^oi— ^ u;i/gftx^-^ • * #>x;i/jft>&3&, 

3 -r 5 7 - 3 -ft?x>- 2 - >f y ;i/Sfc**-;i/, 

2-7^7-1- n^^r-fe>^j;U/Jf>^x-^;K 

4 3-757-2 -^f>iif^ 
[0 0 2 8] 

—fti&t (2) ICfc^T, bliOXttl^t. 

b = 0(D£g. ±m-M&, (2) T^£*lSft^?S'|£/3 -75 7^g&, -jK 
5£ (5) 

[0 0 2 9] 



[0 0 3 0] 

(^cf» % r 1 , r 2 , R 3 ^t>**tttfffHi:iB(^ 0 ) -r*an*^?Stti5 -75 
b-i<otfs, ±aa-«* (2) -esstis^fSttis -75 7 rait*, -is 

* (6) 

[0 0 3 1] 



[ft 9] 
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NH 2 ■ X' 




[0 0 3 2] 

R 1 , R 2 , R 3 , X' X.Zf*i*m&HmK. ) T?*3*lS3t^?Stti8 
— 73 JMm<DM&"Z$>Z>o 

m. ±ss— «5£ (5) (6) ^cfev^r. R 2 ^*ii^©^n r 2 # 

[0 0 3 3 ] 

(s) - 3- r5;-3-7i-;i/^nw>i^f;w 

(R) -3-75;-3-7x-;i/^D ft >ixf 

(R) -3-r^;-3-7x-;i/7nW>ixf;K 
(r) -3-y^y-3 -7x^;i/^ntft>Sxf 

(S) - 3 -73 J - 3 -7ilil/7'D 

(S) -3-737-3 -7i- ;i/^"n \d*ym^fr • * # 

(R) - 3- 737-3 -ft7x>-2-^f;i-7n ^J-yMt^JV, 

(s) - 3 -73 y 

(r) -3-7^;^>i^f;i/-^3!>x;i/*>is, 

(-) - cis-2-737 i/^ n^># >#;i^>i?*^;K 

(-) - cis-2-737 n^;y# • ^ # >^;i//}n> 

[0 0 3 4] 

#^B£©S^7}&{C;j3V^ ±SH-^ (1) -«£*i-5>x^3 ^gftf)^* 



1 5 
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[0 0 3 5] 

m®itmmfa£VTte, mmm-ma m x\t (8) -essnsft^i 

M m L X Y „ (7) 
m n p q x ' 

[M m L X Y ] Z 0 (8) 
mnpq J s 

P, q&l* s &0~5£>giJt£jjtt- o 
[0 0 3 6] 

(7) (8) (C£V^T, Mt^$H§fVI I iMMItb 

Tli, XttMfcoT, (Ru) , (Rh) , 

(Ir) , A9 5?tf«k (Pd) , -y>r;i/ (Ni) WW£*l£o 

AMP) , 1, 2-fcf* (7li/;i/7i3^7>f;) (DIPAMP 

) , 1 , 2 -tr* (T;i/dr;i/^^;i/7jN^^ w (BisP*), 2, 3 

-tf* (^7i^7 7-f;) Zf#y (CHIRAPHOS) , 1, 2 - tf* 
(^7a:X;i,jft*7-f 7) 7D^> (PROPHOS) , 2, 3 - tf* (^T7x 

-;i/*7 7^;) - 5 - y;b/j?;i/*> (norphos) , 2, 3-o->fvy 
ntry-x^-2, 3-^tKD^$/-i, 4 -if* (i/'7x^.;>^x7^;) y 

(DIOP) , 1 -Z/9 W\*ci/)\s- 1 , 2-lf7x (^'7x-;i/*7x7^; 
) (CYCPHOS) , l-ifiSl-3, 4-tfX (^711^77^; 

) tfnU5^> (DEGPHOS) , 2, 4-^^- (i/'7il^77^) K 



1 6 
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y*y (s kewpho s) , 1, 2 - \f.y< (gg|***^ J ) 'O-tf y (d u 

PHOS) , 1, 2-bfX (it*^^5;) (BPE) , 1- ( (Si 

/ftX/ft^y) -2- (i/ - 7i3^7-f;) ^>-fef> (UCAP-Ph) , 1 
- (hf* (3, 5-^f^/7ii;i/) *^7^;) -2- (SI^^^77) 
(UCAP-DM) , 1- ( (g^***^ ) -2- (t^* (3, 5 

-5? (t -4 h^ri/7i-;i/) *77-f y) s<yMy (ucap 

-dtbm) , 1- ( (fim^x^^y) -2- (^-^-^ar i/>- 1 ->f;i/- 
*X7^;) (UCAP- (1-Nap) ) , 1- [1' , 2-tfX ( 

4 J ) 7int-ji/] x^;i/T^> (bppfa) , 1- [1 
' , 2-tf;* (i;7i-;i/^z7^;) 7int-^] x^7i/77i/n-7i/ (bp 

PFOH) , 2, 2' -tf* (i?7i-;^7,7^;) -1, l* -VytuK 

y#y (bicp) , 2, 2' -tr* (^7x-^//j>^7>c y) - 1 , 1 * -tr 

t7fJl/ (BINAP) , 2, 2' -fcT* (^7x-;i//^X7>f 7) -1, 1' 
-(5, 5', 6, 6', 7, 7', 8, 8', # fc: FH tf 1"7?-)V) 

(Hg— BINAP) , 2, 2' -\m {V- p - h U/l/JfcX7W 7) - 1 , 1 
' -hff-7^;i/ (TOL — BINAP) , 2, 2' - tf * {V (3, 5-^**^ 
^7i- 71/) ^7^/) -1, 1' (DM— B I NAP) , 2, 

2' -\£.7. (^7i-M^7^ 7 ) -6, 6' -S?*^;i/-1, 1* - lf7i 
—71/ (BICHEP) > ((5, 6), (5' 6 ' ) - X (;* ^ 1/ > ^>T3r $/ 
) tf7i^7l/-2, 2' -SM710 (lfX^7x-;i/7jN^7>f >) (SEGP 
HOS) , ( (5, 6) , (5' 6' ) -fcf* l/y*?y?**/) ¥73L-)l 

-2, 2' -sM;i/) (if* (3, 5-^f;i/7i3) 7ft;*7^>) (d 

M-SEGPHOS) , ( (5, 6) , ( 5 ' 6 ' ) - tfX Uy i?7t*y 

) ^7i-^-2, 2' (tf* (3, 5 - (tert-^71/) - 

4 h^ri/7i-;i/) *77^ y) (DTBM— SEGPHOS) 

[0 0 3 7] 
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fi^ilttt N, N-y^fMMT^ F (DMF) , 7th-hU;k T 
[0 0 3 8] 

-^(8) fC£^T, ZT^$tl-5T-^>i: LTt±, Z(iBF 4 , CIO 
4 , OTf, PF 6 > SbF 6> BPh 4> CI, Br. I. Ig, ;Ul/Jft*- 

hmtfrnif^nz. zzx°. Tfit hU77-M (so 2 cf 3 ) &^-r„ 

[0 0 3 9] 

[1] -M*. (7) . 

NT L _ X _ Y _ (7) 
m n p q N 

1) M«5lr*S^j:Rh0i:t, XttCl, BrXttlffey, L ^#M^ 
^©•■^ICttm- p = 2, n = 4, q = Ot'fe'J, L#-jffiBB&^ <Z>»-£tClim 
= n = p = 2, q = 0 T'2b£ 0 

2) M^Ru©^^ (i) XttCl, BrXttltftU, Ylib'J7W7 
Syg&asU L^#.Mfe-?(7)^iClim= 2, n = p = 4 , q=ltfe»J, 
L^-J^ffife^<Z)^iC«m= n = 2, p = 4, q=ltS>^„ 

(ii) XliCl, Br^feliUiU Yttfcf_U2;^/**H5V\ttfl|*Jj|trU 
^Vl^Sr^U L#i£j^i2&^(Z>#-£lCtem = 1, n=p = 2. q = 2, L&H 
mmU^-<Dm^lCitm=n= 1 , p = 2, q = 2T'fe^. 

(iii) XJi*;i/3jf^r5/9- hST'&U, L##J&fB&^0>»-£tCttm= 1 
, n = p = 2, q = 0t^ij, Lrf-mmU^-<DWt&lZ\ l Zm=n= 1, p = 2, 

q = 0 = 

(iv) XttCl, BrXttlfftU, L^#MMBfedF-©^lCttm= p = 2 
, n = 4, q = 0T*feU, L^njffiBBfir^©»#lCttm= n = p = 2, q = 0t 
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3) Mj^Pd©tg, (i) XttCl, BrXttIt»»J, L^Jftffiffi^©* 
^{Cl*m = 1, n = 2, p = 2, q = 0T*fe*J, L ^ZUfiffiffi^CD^JCttm- 
n=l, p = 2 , q = 0 T?&-5„ 

(ii) XttTy/l/£T»y, L#JM5BMfc^©*^K»m=p = 2, n = 4 
, q = OT'feU, L^-J^@H^^-©^-a-(Cttm= n = p = 2. q = OT»&£. 
5) M^Nifflit, XttCl, Br*5VMtI-e*y, L A^JffilBfit^©*-^ 
(Cl±m= 1 , n = 2, p = 2, q = OTfe>J, L tfUJffiflBffi^ m = n 

= 1, p = 2, q = 0 ~£&£> a 

[0 0 4 0] 
[2] -JR^S (8) 

£M m L n X p Y q ] Z s (8) 

1 ) M# I r &£V^*R h<£>££, XI* 1, 5 - 2/ * U Or V 9 S^X > XI* 7 
^*;x>T*y, Z»BF 4 , C10 4 , OTf, PF 6 , SbFgXttBP 
h 4 T*& U , m=n = p = s = l, q = OT'SS„ 

2) MtfRuOfcg, (i) XttCl, BrXttlTfftU, Y tt3§r#Jfcft^W, 

>ft^W<D#ttffiffl^&a*U ZttCh Br, I, I 3, */b3fc* 

L*«#jsffifi:^(©»^ict*m= p = s = q = 1 *ea> y, n = 2tfe 

»J, L*«ZljarKtfc-?-©»-&K:ttm= n = p = s = q= l t'l>5„ 

(ii) ZttBF 4 , C10 4 , OTf, PF 6 , SbFgXttBPh^T*, 
L&mmm&*<Z>M&lZlZm= 1, n = 2, p = q = o, s = 2 T*& l J, L#- 
mm^(Om^itm= n = l, p = q = 0, s=2t'*5. 

3) M#P d&tfN i<Z>££, (i) ZJ*BF 4 , C10 4 , OTf, PF g , 
SbF 6 XttBPh 4 t'fe»J, L#MlB&^-tf>t§-£lCl*m= 1 , n= 2, p = 
q = 0, s = 2 *J, L#-JM&^-CDl§-£JCl*m=n= 1, p = q = 0, s 

= 2-e&s, 

CO 0 4 1 ] 

ffi, ^T^c^•r3#^M^©^:cpT^M$4^Tv^efB#^*, -eti-^ti, Lt* 

^^rSB&^-fc, cod 1*1, 5 9 V^y*.. n b d \$J 



2003-3048747 



#2 002-222149 
X>£,* T f it bV 77- bS (S0 2 CF 3 ) Phli7i-Jl/$J ( Ac 

[0 0 4 2] 

as? H*^^M r^ 4 ^ mmt^mmi > fist, 

«^#, 3 3 9 -3.4 41, 1 9 9 1 ^ ^CK«(D#&SCt£o TSgitf 

(I) Tb?7UUfrVm&£ttmtiL*t*fcl&2-&2>Z. £iZ£ vmz>z\n 

[Rh (L) CI] 2 , [Rh (L) Br] 2> [Rh (L) I] 2 , [Rh ( 
cod) (L) ] BF 4< [Rh (cod) (L) ] C10 4 , [Rh (cod 
) (L) ] PF 6 , [Rh (cod) (L)]BPh 4 , [Rh (cod) (L 
) ] OTf, [Rh(nbd) (L) ] BF 4 , [Rh(nbd) (L)]C1 
0 4 , [Rh(nbd) (L) ] PF 6 , [Rh(nbd) (L) ] BPh 4 , 

[Rh (n b d) (L) ] OT f 
[0 0 4 3] 

;t,-^- ^Altflste, -%Wt (T. Ikariya, Y. Ishii, H. Kawano, T. Arai, M. S 
aburi, S. Yoshikawa, and S. Akutagawa, J. Chem. Soc. , Chem. Commun. , 198 

8, 922) mzmmwimizife^Tmzz. M$x*%2> a ^famzit. cr u (co 
d) ci 2 ] n £.jfi&m&*nz hux^;i/T^>©#^ET, bji*ymm#-e 

JCWi (K. Mashima, K. Kusano, T. Ohta, R. Noyori, H. Takaya, J. C 
hem. Soc., Chem. Commun., 1989, 1208) IZJ&Mtyft&lZ iot =fe;#<5 Z£.i$X* 
£3, mft-MlZte. [Ru (p-cymene) I 2 1 2 H^&m&*£ &*ffc 
**vy]kT$^# J -JitpxMMMW~fZZ tiz J:y#s^i:^t5. 
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Ru (OAc) 2 (L) , Ru 2 Cl 4 (L) 2 NEtg, [RuCl (ben 
zene) (L) ] CI, [RuBr (benzene) (L) ] Br, [Ru 
I (benzene) (L)] I, [RuCl ( p - c y m e n e ) (L)]C 
1, [RuBr (p - cymene) (L) ] Br, [R u I ( p — cymen 
e) (L) ] I, [Ru (L) ] (BF 4 ) 2 > [Ru (L) ] (C10 4 ) 2 
, [Ru (L) ] (PF 6 ) 2 , [Ru (L) ] (BPh 4 ) 2 , [Ru (L) 
] (OT f ) 2 

[0 0 4 4] 
>f V : 

>f U S^AHttH:, JCffl. (K. Mashima.T. Akutagawa, X. Zhang, T. Taketomi 
, H. Kumobayashi, S. Akutagawa, J. Organomet. Chem. , 1992, 428, 213) ^ 

od) (CH 3 CN) 2 ] BF 4 ££, f Kn7 7>*^I#SjS$t§ 

r £ ic j: y z: t tf-v %z> 0 

[Ir (L) CI] 2 , [I r (L) B r] 2 , [Ir (L) I] 2> [Ir ( 
cod) (L) ] BF 4 , [Ir (cod) (L) ] C10 4 , [I r (c o d 
) (L) ] PFg, [Ir(cod) (L)] BPh 4 , [Ir(cod) (L 
) ] OTf, [Ir(nbd) (L)]BF 4 , [Ir(nbd) (L)]C1 
0 4 , [Ir(nbd) (L) ] PF 6 , [Ir(nbd) (L) ] BPh 4 , 

[Ir(nbd) (L) ] OTf 
[0 0 4 5] 
K^VVhMW : 

n=yV^ A$t£M£, JCffi. (Y. Uozumi and T. Hayashi , J. Am. Chem. Soc. , 19 

91, 9887) mizmm<Dj;mz'&^xm2>z£tfx*isz> 0 j^tttctt, ttm&* 

P d C 1 2 (L) , (jr-allyl)Pd(L), [(Pd (L)] BF 4 , 
C(Pd(L)]C10 4 , [(Pd (L)] PFg, [(Pd(L)]BPh 



2 1 



HS$E# 2003-3048747 



#2 002-222149 



■ 

4> [ (Pd (L) ] OTf 
[0 0 4 6] 

3 7 6i, 1 9 9 ca#) mzmM<n%mz£vmzz.in#T*gz> Q 

ifcjlR (Y. Uozumi and T. Hayashi, J. Am. Chem. Soc. , 1991, 113, 9887 

NiCl 2 (L) , NiBr 2 (L) , N i I 2 (L) 
[0 0 4 7] 

[0 0 4 8] 

& (l) T*3t3*i£x:h* «M*SMJS£S^jRj£<Z>^5£&5v>tt«&1£ 
^if tc iotifts^, xt^>iic^it, ^;i/itT*iim 1/1 o~i/i o 

0, 0 0 0, 1 0 0 0©«Hfr*>3a:OMR£*l.6 

o 

[0 0 4 9] 

T±K-«« (4) T*^3;ft£x^>S!<Dg?&£Mv^:|§-£lCte, Mb*i 
35 tc, *»W©»3t^S!tt, xrt >3BtbT±IB-«« (3) T'S^tiSx 
£L^, x^-^ LT±Sa-j«; (4) l?^34x-&x^5 >S<OBftffi 
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[0 0 5 0] 

m. y^nnil, h'j^nnii, h'j7Mnii, -y-U^;v^ 

, i/a^i, ha^se, vd^i, 7^^m. m^6m. u>^m yvn-jim 

^(Din frtfym, **yx)ifcyM, ^<yi?yx)iftym. p - 
h u yfrytn* ttyxfyftyM^ftxjvfcyWl^tf^f 

fifcotefflSli, x*-* >^lc^fbTiiSo. i~iom #£b<lio. 5 

[0 0 5 1 ] 

tbtlt Mill 2, 2, 2-h'J7;vtDx^;-;K 2, 2-i/7;i/^n 
x#y-;i/, 3, 3, 3-h'j7;i/tn7DAV-;K 2, 2, 3, 3, 3-^ 
>^7;i/^n7n;U -;k 2, 2, 3, 3-fh77;i/tn7n; , ?;-;k a, 
^7;i/tn^v7n;i;-;k 2-*3 L ;i/-3, 3, 3-b'j7Wni^; 

-;K 3, 3, 4, 4, 4-^>^7MD7^;-;i/, 4, 4, 5, 5, 5- 

^y# 7)i$-u/<y# j 5, 5, 6, 6, 6 7 )\/*n^\^-^ J — 

)V, 3, 3, 4, 4, 5, 5, 6, 6, 6 - J ± 7)1* U s\*rV J -Jl^tfmf 

e>ns„ zLtit>^7vmmmmT)vn-}] / i l z, *«m&xm^z*j. 2mu±m 

2, 2-h'j7MDi^;-jK 2, 2 - ^7;i/tDX^ 7 3, 3, 3 
- h U 7)V*U 7°U.nj 2, 2, 3, 3, 3 - ^y % 7 )l* U 7° □ /\V - 

;k 2, 2, 3, 3, -fh77Mn7a; , !;-JK y\^-^-7 )V*u 4 y y°n 
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^ mmmmT)\sn-)\,(D&mm*. x^ * >^icm ltjis 5-5011 

%. 0< J£l 0-4 0ftl;%<z>Sfcffl^£>^i:»*;*;fi3 o 

[0 0 5 2] 

<d mm \*&-r l % &m -e » & v * . 

Vfcj^HbTfcli^, MAii^x^;!/^:-^;!/, sm y^n tf;i/x-^;w tert 
-^;i/^^;i/X--r-;W h3f£/x#>\ rh5l:Fn75>, v**yry 

i/>^u 3-;k zfu ¥\/y>fv =i-;k 1, 2-yn/\°> 

-emv^fe, 2aJ^_h^il:lsa^•^^-l±TMv^T : fo^v^ 0 rti^im, 

^y-;K 2 - -fnrtJ n--f^j-;v. tert-^; 

-;k /<>i?;i/7^a-;^©7;i/n-jH^t Lv^ 

S. M5~5 0lil #*L/<ttl 0-4 0fi% 
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[0 0 5 3] 
[0 0 5 4] 

EJSffi&tt, «#tt*&#JKLT, if 15-1001C, ^Ib<tt20~8 

fe^vAiii o o-2 5 o-c^^-et^^^^-r-s^^^T^^o 

[0 0 5 5] 

© WTfij&ttsftBrr * i^4 8 hstisu ^i<ttio^~24 isisr© 

[0 0 5 6] 
[0 0 5 7] 

*»W©»5t*«StC J: »J ft e> flfcft^iStt /S - t ^ y Mi*, e Jtn^jgiS 

So 

[0 0 5 8] 

CDr^y«S:«lliS*e««-tt'fK:ff"5cii:^4#«*e»-&. -£*UC£»J, finis® 

[0 0 5 9] 

arte mmwj&t$mmwzmi7T*mwzmizmmizmmirz>tf. *mmz 

2 5 ffi|E#2 0 0 3 - 3 0 4 8 7 4 7 
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z. ti z i c <fc o r -fsr ^ $ n z> *» <z> 7? it & v > . 

TOMWh^:®DRX5 0 0 (BRUKER JAPAN CO. L 
T D. ) o 1 H-NMR (5 0 0. 1 3MHz), 13 C-NMR (125 
. 7 6 MH z ) „ 

©Gemini 2 0 0 0 (Varian) 
1 H-NMR (2 0 OMH z) 
IfcjA : Y a n a c o MP-500D 
Jfe3tS : B##3fc D I P — 4 

^X^D7h^77^- (GLC) : Hewlett Packard 589 
0 - I I 

iHWn7h^77>f - (HPLC) : mmWttffi LC10AT & 
S P D 1 0 A 

(MASS) : M-8 0B 

[0 0 6 0] 

[0 0 6 1] 

lit 1 1 ] 



NHR 




[0 0 6 2] 

(5£tp, Rli7tf;i/i^©^I15:il, R 1 , R 2 . R 3 JkTf * |sf 
Co ) t?^3tl«r-fe^;i/flci:Ufe«t, ^^07^*77^ - (GLC) T** 



ffiSE4# 2003-3048747 



#2002-222149 

U -ij7AC P -C h i r a s i 1 DEX-CB (0. 2 5 mm I . D 
. X2 5m, 0. 2 5#m 0 CHROMPACKti. ) £M VnT L £«, 
[0 0 6 3] 

^>!/-f;Ht^f;V4 0. 0 0 g(0. 2 24 5mol) O^^-jHO 
OmLiMlC. ^T>^-^A7 0. 3 0 g (1. 115mol) SriO*., 1 

0 ^SlCilifJV 2 0 0 m L £tK 1 50mL^ £#H;t, ^?ST* 3 0 g-IBHBttft 
> ***«:3ttU *IMxf;H0 0mLt'i{Ebfc o ^bi*fc^«Jf & 
*10 0 mL&tKffif&Alfijfcl 0 OmLiiT'^St^L, h U ^At'^i 
Lfc B **t&*£ETT*«5&Ofeffe, M ^^J±T T'lS b t g ^0 3 - 7 5 ; - 
3-7i-;i/7^'J*f;b (3 2. 4 4 g, M&$tffi@#0 £#£o KX^ 8 
1. 6%„ 

bp: 98—102. 5 °C / 2 0 P a 

1 H-NMR (CDC 1 2 ) :8;3. 66 (s, 3 H) , 4. 94 (s, 1H 
), 7. 3 5 - 7. 4 0 (m, 3 H) , 7. 49-7. 51 (m, 2 H) 

1 3 C-NMR (CDC 1 3 ) : S ; 5 0. 2, 8 3. 9, 1 2 6. 0, 1 2 8 
. 6, 130. 1, 13 7. 4, 160. 5, 170. 6 
E I -MS (m/z) : 1 7 7 ( [M] + ) 
[0 0 6 4] 

/O^^^Wif^ 200. OOg (1. 0 4 1 m o 1 ) CD* # 7 - 2 , 
OOOmLMlC, ^7> ; E-^A3 2 8. lOg (5. 2 0 3 mol) £#0 

T*^£L£ 0 mmzmm^)V5 00mL^*40 OmL£&#[lx., SfiTf 3 0 
^Wlf#t> ^**«:«*U *S»ixfjI/5 0 0mL«lfe„ ^foit 
fc^«Jf £tK4 0 0mLT*2|II, fiftAI* 4 0 0 m L If 1 L, 
thy?At«bfe„ *«E&«jEETT«*Lfe*, ^^iJ±Tt»ltl 
3-757-3 -7i-;i/7^ U frWt^fr (1 9 0. 2 0 g, jte&tf-f ;i/ 
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) umQ 5. i%„ 

bp: 125—13 0°C/ 2 0 P a 

1 H-NMR (CDC 1 g ) : 8 ; 1. 29 (t, J = 7. 1Hz, 3 H) , 4 
. 17 (q, J = 7. 1Hz, 2H), 4. 96 (s, 1H), 7. 35-7. 
4 5 (m, 3 H) , 7. 5 0 - 7. 5 5 (m, 2 H) 

1 3 C-NMR (CDC 1 3 ) : 5 ; 1 4. 5, 5 8. 8, 8 4. 6, 1 2 6. 
1, 128. 8, 130. 1, 137. 6, 160. 4, 170. 4 
E I -M S (m/ z ) : 1 9 1 ( [M] + ) 
[0 0 6 5] 

##M3. 3 — T ^ 7 — 3 -7i-^7? U^iifA • * # V^bJfc^BftttL 

##M2T?#£;ftfc3 -7 3 7 - 3 -7i-;i/7^ !)^ilf^5. OOg ( 
26. 0 lmmo 1) 0 h;i/X> 2 0 mLMlC )l f >^;^>^2. 62g 
(27. 3 lmmo 1) Sr^fiT? 3 0 T»T U tiSt* 1 2 l$m8t#&jS 

x^;i/ • *#>*;i/jft:/gfc& (7. 2 9g, ifc^9 7. 2% 

o 

1 H-NMR (DM S O — d g) : 8 ; 1 . 19 (t, J = 7 . 1Hz, 3H) 
, 2. 49 (s, 3H), 4. 05 (q, J = 7. 1Hz, 2 H) , 4. 77 ( 

br s, 1H), 7. 40-7. 50 (m, 3H), 7. 58-7. 65 (m 
, 2H), 7. 4 0- 8. 0 0 (br, 3 H) 

1 3 C-NMR (DMS O- d g) : 8 ; 13. 8, 14. 4, 57. 8, 81 
. 5, 126. 2, 128. 2, 128. 4, 128. 6, 130. 1, 169 
. 3 

[0 0 6 6] 

mmmi. (s) -3-r^;-3-7ix;i//n^>i^f;i'©iii 

^fH#ffl5CT, Ru (OCOCH 3 ) 2 ( (R) -H 8 -binap) 19. 

2 m g (0. 0 2 2 6 mmol) , 1 T»#&tlfc 3 -7^;-3-7i- 
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JUT 9 0 ;i/®M^;i/2. OOg (11. 3mmol), ^DDill. 0 7g ( 
11. 3 mm o 1 ) , $ J -)\> 5mL?:Xf> h # U-yjcAti 

b> j$Bi/'i^Mn7b^7 7-f- (ill:^^t>/ifixf;i//h 

'JlW^= 7 0/3 0/0. 2) fCTWIgb, glfttf) (S) 

- 3 -7 3L=-)V7u¥*ym*?-fr (7 9 0mg, Kfet>f^) £#£o *W3 

9. 5%„ 

1 H-NMR(CDC1 3 ) : 8 ; 1. 75 (s, 2 H) , 2. 64 (dd, J 
= 7. 3, 1. 0Hz, 2H), 3. 66 (s, 3 H) , 4. 40 (t, J = 6 
. 8Hz, 1H), 7. 22-7. 25 (m, 1 H) , 7. 30-7. 35 (m 
, 4H) 

1 3 C-NMR (CDC 1 3 ) :5;4 3. 8, 5 1. 4, 5 2. 4, 1 2 6. 
0, 127. 2, 128. 4, 144. 5, 172. 2 
E I -MS (m/z) : 1 7 9 ( [M] + ) 

It&MWiWt. m^tlt=. (S) - 3-7^-3-7i-^DW>^fil/ 
©MI^ISb> [<*] D 24 -23. 7" (c = 2. 22, CHC1 3 
) T*2b^>fcZ.£frio, S#ilft5£Lfc. £jtKffi»9 9%ee(DSP [a] D 2 
6 -18. 2° (c = l. 46, CHCI3) -e&S (Bull. Chem. 
Soc. Jpn. 1998, 7 1, 1221). 

^IRW, m*>ftt~ (S) — 3— 7^7 — 3— 7i-JI/7'D tl°^">^^. 
Sh'JxW5>©#fiT, r-fe^MfcU (S) -3-T-fe^^ 

K-3-7xx;^Dtf^->i^f;i/i:lfeE Mb, 94. 4%eeT*&o 

fee 

[0 0 6 7] 

stmmi. 3 — t ^ y — 3 -7n;i/7'n ¥*ym*?-j\y<Dmi£ 
bTjKjJS&tf^ra^To^^s, 3 — t ^ y — 3 - ^ain^^n tr*>K^ 

^■;i/©JR^5l± 1 . 2%T*&ofc 0 
[0 0 6 8] 

2 9 ffi$E# 2003-3048747 
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> 

K&mi. (s) -3-7^;-3-7i-^DW>i^ji/0^i 

MMffll lC&V^, Ru (OCOCHg) 2 ( (R) -H 8 -binap) 1 
9. 2mg (0. 022 6mmo 1) ^fc»JCRu (OCOCH3) 2 ( (S 
) -dm-binap) 21. 6 m g (0. 0 2 2 6mmol) JSC 

* n n BFifc £ in x. * v * r* usi^l 1 n mm ic l t frffo& x$®.$m zif-ofctzz, 

^*JR*»I5«#I1 t^CISb, 9 3. 4%e eT*&ofc„ 
[0 0 6 9] 

(R) - 3 -y^ y - 3 - ~7 i-^^D \^*yWL?-"5-frV>Wk 
^Ht#H^CT> Ru (OCOCH3) 2 ( (S) - tol-binap) 47 
. 7mg (0. 0 5 3 1 mm o 1 ) , 2 "C'&iotlfc. 3 -7^;-3-7x 

— /l/T^U/l/lfcX^/l/l. 02g(5. 31mmol) , W2, 2, 2-hU 

7;i/tax^;-;i/5mL?:7.f>i/xt-h^i'-7*(cAti, 50°c, Tfcfftffi 
3MPat'15^1MfS3tt. jKJS**Tlfe, ?M£W£U «»«:2/U* 

5 0/5 0/5) tCTWSU BWO (R) -3-T^-3-7i-il/7Dtf 
*ym^m (0. 5 5 4 g, &£H&*->f;i/) £*#£ 0 P5 3. 8 %„ 
1 H-NMR(CDC1 3 ) : 8 ; 1. 23 (t, J = 7. 2Hz, 3H), 2 
. 04 (br s, 2 H) , 2. 66 (d, J = 6. 8Hz, 2 H) , 4. 14 
(q, J = 7. 2Hz, 2H), 4. 42 (t , J = 6. 8Hz, 1H), 7. 
2 3 - 7. 2 8 (m, 1 H) , 7. 31-7. 39 (m, 4 H) 
1 3 C-NMR (CDC 1 3 ) : 8 ; 1 4. 1, 44. 2, 52. 6, 60. 5 
, 126. 2, 127. 4, 12 8. 6, 144. 6, 172. 0 
EI -MS (m/z) : 194 ( [M] + ) 

M*f@e««, f#e>*i£ (r) -3-T^;-3-7x^;^Df^->®x^;b 

LTJfclifefl&fi&fflrjtU Ca] D 24 -6. 21° (c=l. 04 
, CH3OH) -e&ofci Rfo£.Vk%.Lfc 0 Jcffimz (R) -3-73 

J - 3 -7aix;bynbf^->^x^;i/ • mm.(Oitm%m.i^ [a] n 22 -5 
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» 

. 8° (c = l, C H g OH) (J. Med. Chem. , 2001, 4 

4 , 1158) , 

^&&mz. #£>*i£ (R) -3-r^;-3-7x-;^Dtft>ixf;b 

&h'Ji^7 5>©#$T, ^7MtKT?7'fe^;WfcUT, (R) -3-Tiz* 
5 K-3 -7z-^Dtft>ilfJl/f: M5tU 96. 6%eeV$> 

ok. 

[0 0 7 0] 

H»J3. (R) - 3 - 7^; - 3 - 7i^;i/7 a O >|Xf jl/Oii 

H;ffg$I2 tC£V^> 2, 2, 2-h'j7Mni^;-;V5mL»»J!:2 
, 2, 3, 3, 3-s<y#7fl/*U-l--7urtJ-fl/5mL,&m^t=.&>ft\*M 

nmz £mmzLxfcfcjk&&.mm*m\ bmv> cr) -3-r^y-3-^ 

oi-;y^n \£^rym^JV (0. 5 0 0 g, ^fe^*-f;i/) &#fc„ M§4 9. 
5°/ 0o 

^JR^li, fcBMtlJCLTiWJtU 95. 8%eeT?feofe 0 

[0 0 7 1] 

mmmi. (r) -3-y^y-3 -7x-;i7°n ^^ym^^^m^. 

mmnm^LT. Ru (OCOCH3) 2 ( (S) - tol-binap) 31 
. lmg (0. 0347 mmo 1 ) , 3 T*#e> tlfc 3-7^~3-7i 

—)\/7 9 VJlWtz:* to A/ft yWt&l. 00g (3. 4 7mmol), 

Mi^;-Jl/5mL^Xf^l/Xt- l/-^lCAtl, 5 0°C, TRUE 3 M 
Patl 5Hm«#iRj£Si*:fc. firtS»T«, »«E&9*U is V * ? )l 

?u^h?f^7 J - OSIEtt?; ^-tJ-^/U^x^^/h 'jxw 5 y= 5 o 
/50/5) fCTWSgU gift© (R) - 3-7^;-3-7i-;i/7DW> 
m^fr (0. 5 5 0 g, %kn&*J)\s) £#fe= 1R^8 1. 6 %„ 
[0 0 7 2] 

*»J5. (s) - 3 -r^ y - 3 -y^-jizfuttymx-rjwmk 

HM4 fCt3VNT> Ru (OCOCH 3 ) 2 ((S) - tol-binap) 
3 1. lmg (0. 0347mmol) (Dftt> V iZ [ {RuCl ((R)-se 
gphos)} 2 (/i-Cl) 3 ] [Me 2 NH 2 ] 28. 5mg (0. 017 



3 1 
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4mmol) &MV*fcJ£WM*, £tt#!4 £ RtRIC \sT&mM%k$m*:fi^. B 

8&<z> (s) - 3 -75 y - 3 -7ii;^n fc?*>sftx^;i/ (o. 56o g , m 

M&*<</1) &#7x c 1R^8 3. 1%. 

^^iK^ii, (s) -3-7^;-3-7i-;i/^nt:tyixf;i/ 

&h'Jxf;i/7 5>0#aT, MMT'7tf;Hl:lT, (S) -3-7U* 
5 K- 3 -7x^yn tT*>|ftx^;i/i: Lfctfc, M5tU 70. 9%eeT*fe 

[0 0 7 3] 

(s) - 3-75 ; - 3 - 7i-;i/^n^>ixf ;v • **y* 

Ii#H^T, [ (RuCl ((R)-segphos)} 2 (ni-Cl) 3 
] [M e g N H £ ] 28. 5mg (0. 0174 mmo 1 ) , 3 -£#6*1 

fc3-75;-3-7x-^7^'JMxf^ • ;* # 1 . 0 0 g 

(3 . 4 7 mmo 1 ) , &tfx# J -Jl 5 mLZX"r> U7s*- b V b-^tCA 
*U 5 0°C, «3MPat'l 5B*|8f«*&Rj£31*fc. MJ*H7^ 
£U 3£?t£x^;i/X-^;i/7?Sfc?£U Blfttf) (S) - 3-75;-3-7x- 
;v:/n if tf>^x^;i, • * (o. 8 7 7 g, $>ftfe@#0 

feo IR^8 7. 1 %„ 
^apJRspStt, H«iM5 tiilCLtlSU 71. 9%eeT'&o£:o 

1 H-NMR(CD 3 OD) : 5 ; 1 . 20 (t, J = 7. 1Hz, 3H), 2 
. 69 (s, 3 H) , 3. 01 (dd, J = 6. 6, 16. 8Hz, 1 H) , 3 
. 11 (dd, J = 7. 7, 16. 8Hz, 1 H) , 4. 14 (dq, J = 2. 

1, 7. 1 H z , 2H), 4. 72 (br t, J = 7. 2 H z ) , 7. 40- 

7. 5 0 (m, 5 H) 

1 3 C-NMR (CD 3 OD) : 5 ; 1 4. 3, 3 9. 4, 3 9. 5, 5 3. 1 
, 62. 4, 128. 3, 130. 4, 130. 6, 137. 3, 171. 2 
E I -MS (m/z) : 1 9 4 ( [M] + ) 
[0 0 7 4] 

n»j7. (s) - 3 -7 5 j -Jtiywzt+Knmm. 
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mmim^T. R u (OCOCHg) 2 ( (S) - tol-binap) 78 
. Omg (0. 0 8 6 901001), 3-7U9nh>i!^f;H. OOg ( 
8. 6 9 mmo 1 ) , Jttf 2, 2, 2-h';7Mni^;-;i/5mL5;^f> 

i/x^-- b-^icAtv, 5o°c, ykm&sMP ax* 1 5mmmwB.jfo-z-&f- 

»tXfiV/^^;-iV/h'JlW^>=9 5/5/5) &CT*jtlgU Sift 

© cs) - 3 -r^ j -7*>m*^ji (o. H9g, mm&*4)\') *mfc« 

MS 14. 6 %„ 

<z>#£T, ^M-er-fc^MfcU (s) - 3 -y-fe* * K^*^>^^^;bi: 

$[5tU 9 6. 7%e e T?&o£o 
[0 0 7 5] 

i£»J3. 3- (n-^;i/T^/) *n h>^*^;i/<7>^*ljStf: 

H»J7 Ru (OCOCH 3 ) 2 ((S) - tol-binap) 

78. Omg (0. 0 8 6 9 mmol) , 3 - T X J V n h >M* ^JV 1 . 00 
g (8. 6 9 mmo 1 ) , &Z$ 2 , 2, 2 - h D ^;b^-noi^ 7 -jl/5mL5:, 
Ru (OCOCH 3 ) 2 ( (S) - tol-binap) 26. 2mg (0. 0 
2 9 2mmol) , 3- (n-^f ;i/75 ?nh^f^5 0 0mg (2 
. 9 2 mmo 1) , 1 0 %f&^- * # 7 2 . 5mLICftitl6l| 

ihlrjss*&ewm;j:, mrnmi tmmizhxs.mR^mm^n^\ 3- u- 

•7*fl/y$;) 7#>m*?-)l'Z:Um 1 0. 6%T*#fc. 
[0 0 7 6] 

£%ftf8. (r) -3 -7^ J -fzyw*?-* - **yx)v-fc>wa&<Dm& 

mm^m^T. Ru (OCOCH3) 2 ( (R) -tol-binap) 78 
. Omg (0. 0 8 6 9 mmo 1), 3~T^7^n byWt*mi. 0 0 g ( 
8. 6 9 mmo 1 ) , ;* # > ?ft > ®? 0 . 83g (8. 69mmol) , JkXJ 
^^;-^5mL5:^T>m- b V U--?lZAft. 50°C, *iJ±3MPa 
T*l smiBtMWRJ&tmit. £f£#T*, ***e*u 
l!xf;i/^p,SMlt, gift© (R) - 3 -7 3 y yWtf-fr • ;* * 
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♦ 

fcyWim. (1. 1 3 5 g, BfeJgS) &#fec W6 1. 3%„ 

^f^iR^tt, m*ftf=. (r) - 3-7^^>i^^-^>^>i 

S5:HJxfjV7^©#4T, M7KME"ey-fe^M[:U (R) -3-71z# 
^ F^#>^*^;i/£ lU^U 8 5. 0%eel?&o£o 

[a] D 24 -9. 3° (c = l. 08, C H g OH) 

X H-NMR (CD 3 OD) : 8 ; 1 . 35 (d, J = 6. 6Hz) , 2. 70 
(S, 3H), 2. 6 9 - 2. 7 2 (m, 2 H) , 3. 6 4 - 3. 7 2 (m, 1 
H) , 3. 7 4 (S, 3 H) 

1 3 C-NMR (CD 3 OD) : 5 ; 1 8. 7, 38. 8, 39. 5, 45. 7 
, 5 2. 6, 17 2. 2 
E I -MS (m/z) : 1 1 8 ( [M] + ) 
[0 0 7 7] 

#%M4. 2 — 7 ^ 7-1 -S/?o/<>^>#;i/3tf>^*^;i/©|g}i 

t/V UKy* J y- 2 >^E^^;H 0. 00g (7 0. 3 5mmol 
) ®^^-MO OmLilC, ^gftT^-tfA 22. 18g (351. 7 
4mmol) 2 4tMlM$tfc 0 S^7^> ^iS^MJ 

U il&SETT'^iLfc. jSliC»ixf ;b 5 0 m L 3 0 m L h & 
, tiSt*3 0«m ^#JS£3i£U *I»ixf;i/5 0mLtMl 
fc„ -a-t)i±fe^M$:7K3 0mLt2i, figfO^TK 3 0 m L T* 1 MM^mW L 

<=>#MIIU Bm<D2 -r^ 7 - l -i/^u^y^-y^jv^ym^^JV (7. 3 

4g, Sfe^H) HX^7 3. 9% D 

mp : 9 5 ~ 9 6 XI 

1 H-NMR (CDC 1 3 ) : 8 ; 1. 78-1. 86 (m, 2H), 2. 43 
-2. 55 (m, 4H), 3. 69 (s, 3H), 4. 10-7. 00 (br, 

2 H) 

1 3 C-NMR (CDC 1 3 ) : 8 ; 2 0. 8, 29. 4, 35. 0, 50. 2 
, 95. 1, 162. 0, 168. 4 
E I -MS (m/z) : 1 4 1 ( [M] + ) 
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[0 0 7 8] 

M#H^CT, Ru (OCOCH 3 ) 2 ((R) - tol-binap) 63 
. 6 mg (0. 0708 mmo 1 ) . ##M4 T*#&*lfc 2-7^-1-5/* 
n^>-r>#;i/3tf>®M3 1 ;i/ 1 . 00g (7. 0 8mmol) , 
$0. 68g (7. 08 4 mmo 1) , # 7 5 m L - 

h^l/-^tCAtl, 50°C, *iJE 3 M P a T* 1 5 ^WW^^fc. Rj&m 
T^, M£©£U ^ ; - ;i//Wxf gffjtf) (- 

) - cis-2-ru i/^D^>^>*;i//j^i^f;v • * # 

(0. 6 4 3'g, B-feM.Hr) ifc§P3 7. 9 % D 

[a] D 2 4 - 2 7. 5° (c = l. 06, CH3OH) 

1 H-NMR (CD 3 OD) : 8 ; 1 . 66-1. 80 (m, 2H), 1. 81 
-1. 91 (m, 2H), 2. 70 (s, 3 H) , 2. 84-2. 92 (m, 1 

H) , 3. 74 (s, 3 H) , 3. 83 (br q, J = ca. 7. 5Hz) 

1 3 C-NMR (CD 3 OD) :S;2 4. 1, 3 0. 0, 3 1. 9, 3 9. 5 
, 49. 6, 52. 8, 5 5. 3, 174. 8 
E I -MS (m/z ) : 1 4 3 ( [M] + ) 
[0 0 7 9] 

##15. 3 -7^ J - 3 -^-jfy^y- i-Afr-YV U JiM* *)\/<nW& 

2 - ( 2 —r-J 4)1) W?W.*?-)\; 17. 83g(0. 0 9 6 7 9mol) ffl^ 
^;-M 8 0mLiI{: ( JfmTy^E — y&S 6. 62g (0. 5 8 0 7 mo 

I) 3 8nmiim$tfe 0 fcmmrw:. muzxftWL, mm 

^mj±rV^^Vf=. 0 MCSflifiH 0 OmLi:*l 0 OmLhfci&X., ^ 
St'30Mm tll&Mb, *l»ixfjb50mLT'MLfc o 
fci±£«Jg&7fc4 0 mL 4 0 m L £.vmjktfc&L\ h U 9 

7^ y - 3 -ft7i>-2->f;i/-7^'J;i/i^f;i/ ( 1 5. 8 o g, 

ft) M§8 9. 1% 0 
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b p : 9 7°C/ 1 0 P a 

1 H-NMR(CDC1 3 ) : 8 ; 3. 69 (s, 3H), 5. 11 (s, 1H 
), 6. 50 (br s, 2H), 7. 0 4 - 7. 0 6 ( d d , J = 4. 9, 3 
. 9 H z 1 H) , 7. 34-7. 3 6 (m, 2H) 

13 C-NMR (CDClg) : 8 ; 5 0. 4, 83. 8, 125. 6, 127 
. 2, 127. 7, 139. 8, 153. 1, 170. 4 
E I -MS (m/z) : 1 8 4 ( [M + 1] + ) 
[0 0 8 0] 

HIMi o. (i) (r) -3-7^y-3-ft7i>-2 — f;i/— yntf 
*#:/*;i/jft:/B&gLfttf (2) (R) - 3 -75 J - 3 

(1) M^#H^,T, Ru (OCOCH3) 2 ( (R) -segphos) 22 
. 5mg (0. 0 2 7 1mmol), ##M 5 T*#e>*l7c 3 ~T ^ y - 3 -^tf 
7ai>-2->r;i/-T^U 1 . 00g (5. 4 6 mm o 1 ) , 
^.;b^>^5 2 5mg (5. 4 6mmo 1) , # J -)V 5 . OmL^f 
> bXt- l/-^lCA*l, 8 0°C, 7KmH3MP at 1 7 B^WStflijKJSSit 

SJS^T^©^^^tt> HPLC^j5ACh i r a 1 CD-Ph (4. 
6 mm I. D. X 2 5 c m, 5 n m, (^)^l:|go ) £ffl^T$[5£ Lfc^JH, 

73. 9%ee-e^>ofe 0 #cv^. BLmmy^Rmm^m^^m^m^ U 

U-££ffiT?atiftU (3mLX2i) T'^Lfe^ 5 0 °C 

tl 8TO$^ilt, (R) -3-7^-3-ft7i>-2-^;i/-7" 

aift>i^f;i/ • ^ # hxmt=. (9 9 3 mg) 0 

»<D*l£t&CD (R) -3-7^-3-ft7x>-2->fJl/-7 |, D b?;tf" 

^>^;i/^>^h(7)J:bli, 1 H-NMRcD^*^ l : 1 . 9tfeofc 
0 n<btlt=.i&<D7t&UmZ. HPLCA^ACh i r a 1 CD-Ph^MV%T 
WfeLtcffim. 7 4. 2%ee-e&o£o 

(2) (1) (R) - 3-75;-3-^7x>-2-^fJl/-7'D 

;i/ • ^ ^ >^;i/*>ii|8 0 1 mg, *#y-;b5. OmLWh 
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Ux^;Cy^> (8 4 7mg, 8. 3 7mmol) £*i#U MUV 1 . 5 B£ffl 
*:^W/l8if= 7 0/3 0) TfflMSU (R) - 3 -T^ y - 3 -5=- 

■ty^y- 2 ->r;i/-yati 0 ^>^^^;v (3 9 0m g , M^^-r;b) 

XK^4 7. 8% 0 
[a] D 25 1. 1° (c=l. 20, CH3OH) 

1 H-NMR(CDC1 3 ) : 6 ; 1 . 85 (s, 2H), 2. 72 (dd, J 
= 16. 0, 9. 1Hz, 1 H) , 2. 81 (dd, J = 16. 0, 4. 4Hz 
, 1 H) , 3. 70 (s, 3H), 4. 70 (dd, J = 9. 1, 4. 4Hz, 
1H), 6. 94-6. 96 (m, 2H), 7. 19-7. 21 (m, 1H) 
1 3 C-NMR (CDC 1 3) : 5 ; 4 4. 3, 4 8. 4, 5 1. 6, 1 2 2. 
8, 123. 9, 126. 5, 149. 1, 171. 8 
E I -MS (m/z ) : 1 8 5 ( [M] + ) 
^JWt£, mhtlfc (R) -3-7^-3-f t7i>-2 — i )\/ — ~7u 
* J -;WC?§fl?U HPLC^7ACh i r a 1 CD-P 
hZm^XWfeb&fag:. 74. 3%e eT'feU, 7K^bM^<Z)^T^ (7 3. 
9%ee) tBiiRCtftofe. 
[0 0 8 1] 

##M6. 4 - =>p >>- 3 — T ^ 7 — 2 - >^x^;KZ)gJJ£ 

4 -/<>y;V^-^rS/- 3 -it^-\f--f9 >ixf ;i/ 1 4 . 4 8g (0. 6 12 
9 mo 1) <Z>;*#y-;H 4 5mL?§?glC, ^r> ; E-'7A2 0. 5 4 g (0 
. 3 2 5 8 mo 1) £#0;*., 1 6^MlMiS$itfc 0 MJC&iWPTtl, 
T*#£PU W&iflETT'SiLfe. »Wif ;H 0 0mLJ:*l 0 0m 

L«Uc ^tfe^lif ^IIIDM* 5 0 m L T' 2 @^ mttT V V 

-Ky 3 -73 J - 2 -zfr>Wt^;v (7. 6 1 g, 

AO XK^5 2. 8% 0 

bp : 132~135'C/15Pa 
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1 H-NMR(CDC1 3 ) : 8 ; 1. 23 (t, J = 7. 1 Hz, 3H), 4 
. 04 (s, 2H), 4. 13 (q, J = 7. 1Hz, 2 H) , 4. 50 (s, 
2H), 4. 55 (s , 1H), 5. 5 (br s , 1H), 7. 28-7. 3 
8 (m, 5 H) , 7. 7 (b r s , 1 H) 

1 3 C-NMR (CDC 1 3 ) : 5 ; 1 4. 5, 58. 6, 69. 6, 72. 4 
, 82. 1, 12 7. 8, 128. 0, 128. 5, 137. 1, 158. 9, 
17 0. 0 

E I -MS (m/z) : 2 3 5 ( [M] + ) 
[0 0 8 2] 

mmmii. (-) - 4 3 -r $ j f-jMDW 

^^#H^,T, Ru (OCOCH3) 2 ( (R) - segphos) 17. 6 
mg (0. 0 2 1 2 mmo 1 ) , ##09 6 4 -*<y 3 - 

J - 2 -^>^EX^;i/ 1 . OOg (4. 25mmol), *$y*Jlfty 
i4 0 8rag (4. 2 5 mmo 1 ) . J&Zf* # J ~JV 5mL$:^f>^t- h 
>7U—?lZAft, 80 8 C, *iff3MPat2 5HiMf5Stfc„ SffiifcT 

h 'Jl^7^>= 8 5/15/2) glftcD (-) -4 

-K>^;i/^dr'>- 3 -y* y (4 4 0mg, mM&*J Jb) 

zmt~o urn 4 6. 4 %„ 

[a] D 23 -4. 8° (c = l. 13, C H g OH) 

1 H-NMR(CDC1 3 ) : 8 ; 1. 85 (br s, 1H), 2. 55 (d 
, J = 6. 3Hz, 2H) , 3. 02 (br s, 1 H) , 3. 47 (dd, J 
= 9. 6, 6. 0Hz, 1 H) , 3. 51 (dd, J = 9. 6, 4. 5Hz, 1 
H), 3. 68 (s, 3H), 4. 21-4. 26 (m, 1H), 4. 58 (s 
, 2 H) , 7. 2 6 - 7. 3 6 (m, 5 H) 

1 3 C-NMR (CDC 1 3 ) : 8 ; 3 8. 0, 5 1. 7, 6 7. 1, 7 3. 1 
, 7 3. 3, 1 2 7. 6 5, 1 2 7. 7 2, 1 2 8. 4, 1 3 7. 8, 1 7 2. 
4 ; 
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E I -MS (m/z) : 2 2 4 ( [M+ 1 ] + ) 

V^T«UeLfejg*> 5 7. 7%ee-efco£ 0 
[0 0 8 3] 

T*£3„ *»W©»3t^«StcJ: y»e>*ifc3fe**SttjB -7S y S8g^^iBJ£lli J f>£ 
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mm] 

is -75 jm.momm.iim. 



1 
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MJ## [000169466} 
1 • $EM*tn B 1 9 9 9^ 3 M 4 0 
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